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ABSTRACT 

Optimal threshold light intensity is crucial for normal larval growth and development 
espedally for visual feeder. The present study is an attempt to determine the optimum 
and effects of different light intensity on survival and growth of marble goby, Oxyeleotris 
marmoratu5 in early larval stage. The newly hatched larvae with initial length 
3.16±0.17mm were obtained from Fish hatchery, Universiti Malaysia Sabah. The 
treatments consist of 0, 500, 1000 and 2000 lux and tested in triplicates. Experiment 
duration was 15 days with stocking density was 15 individuals/L. By the end of the 
experiment, survival and growth in terms of final total length were observed. Results 
shown that treatment 1000 lux has significantly (P<0.05) higher survival (94.76±5.51 %). 
While lowest survival was observed in treatment 0 lux (0.9S±1.3S%) and have no 
significant different (P>0.05) with treatment 500 (1.43±2.02%) and 2000 lux 
(25.71±17.61%). Meanwhile for the growth, 1000 lux shows relatively higher growth 
(5.33±0.06mm) but insignificantly (P>O.OS) with treatment 500 lux (S.12±0.27mm). 
Whereas treatment 2000 lux shows significantly (P<O.OS) lower growth (4.60±0.2Smm) 
and no measurement could be done on treatment 0 lux as total mortality occur at the 
end of the experiment. For the feeding intake, it was observed that treatment 1000 lux 
shows relatively higher feed intake (11.33±0.94) compare to treatment 500 (6.33±4.49) 
and 2000 lux (7.66±5.43) at 15 d AH. In addition, larval condition especially on the 
retina development was also determined. It was observed that treatment 1000 lux 
shows a normal condition of retina with the well presence of cone cells. Whereas, 
treatment 0 and 2000 lux resulted in an abnormal condition of retina due to the damage 
of photoreceptors cells. Therefore, the optimum light intensity for marble goby larvae 
was 1000 lux. This study provides crucial knowledge to improve larval rearing technique 
for commercial purpose. 
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A BSTRAK 

Keamatan cahaya ambang yang optimum adalah penting untuk pertumbuhan larva dan 
perkembangan yang normal terutama bagi pemakan yang menggunakan visual. Kajian 
ini adalah suatu percubaan untuk menentukan cahaya optimum dan kesan keamatan 
berbeza kepada kemandirian dan pertumbuhan ketutu, Oxye/eotris marmoratus di 
peringkat awallarva. Larva yang baru menetas dengan kepanjangan awal 3.16±0.17mm 
diperolehi dari pusat penetasan ikan, Universiti Malaysia Sabah (UMS). Rawatan yang 
terdiri daripada 0, 500, 1000 dan 2000 lux diuji di dalam tiga replikasi setiap satunya. 
Tempoh eksperimen adalah 15 hari dengan kapasiti 15 individu/L. Oi akhir eksperimen, 
kemandirian hidup dan pertumbuhan dari segi jumlah panjang diperhatikan. Keputusan 
telah menunjukkan bahawa rawatan 1000 lux mempunyai perbezaan beerti (P<0.05) 
yang lebih tinggi dalam kemandirian hidup (94.76±5.51%). Manakala, rawatan 0 lux 
mempunyai kemandirian hidup yang rendah (O.95±1.35%) dan tiada perbezaan beerti 
(P>0.05) dengan rawatan 500 (1,43±2.02%) dan 2000 lux (25.71±17.61%). Sementara 
itu, bagi pertumbuhan, 1000 lux menunjukkan pertumbuhan yang lebih tinggi 
(5.33±0.06mm) tetapi tiada perbezaan beerti (P>0.05) dengan rawatan 500 lux 
(5.12±0.27mm). Manakala, rawatan 2000 lux menunjukkan perbezaan ketara (P<0.05) 
pertumbuhan yang lebih rendah (4.60±0.25mm) dan tiada pengukuran panjang boleh 
dilakukan pada rawatan 0 lux disebabkan oleh kematian yang tinggi di akhir eksperimen. 
Keadaan larva terutama sekali keadaan retina juga telah diperhatikan. Diperhatikan 
bahawa rawatan 500 dan 1000 lux menunjukkan perkembangan pembentukan retina 
yang baik dan normal. Manakala rawatan 0 dan 2000 lux menunjukkan kerosakan 
pembentukan retina yang tidak normal terutamanya pada sel-sel photoreceptors. Oleh 
itu, keamatan cahaya optimum untuk larva ketutu adalah 1000 lux. Kajian ini telah 
memberi pengetahuan penting untuk memperbaiki teknik pentemakan larva untuk 
tujuan komersil. 
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CHAPTER 1 

INTRODUCTION 

1.1 Aquaculture Status 

Asia regions play an important role in aquaculture. In year 2004, Asia regions had the 

highest aquaculture production which was 92% of total global aquaculture production. 

Generally, fish has become an important export commodity globally in many 

countries. Increasing in the human population cause the demand in fish also 

increased, thus putting the pressure on aqua culturist to meet the demand. This is 

because of capture fishery only in the wild are not able to meet and fulfill the 

demand (Hihelgo, 2008). Therefore, in order to fulfill the demand, development of 

aquaculture has been seen as one of the solutions. 

Malaysia is one of the countries that have a rapid development of aquaculture 

in Asia regions. Fishery sector in Malaysia has plays an important role of providing 

fish as a source of food and protein (Department of Fisheries Malaysia, 2000). In 

year 2000, aquaculture production in Malaysia had contributed about 1.6% to the 

National Gross Domestic Product (GOP). It also provided direct employment to 

81,994 of fishermen and also 21,774 of fish culturist. At the meantime, aquaculture 

sector has contri~uted about 11.6% of total fish production which con~ituted about 

167,894 tons of production. In addition, freshwater aquaculture production 

contributed 30.2% of total 



aquaculture production in Malaysia which 50,688 tons of production (Department of 

Fisheries Malaysia, 2000). 

Through this aquaculture industry, many advantages can be offered to the 

farmers and researchers. Therefore, high interest was given especially on to culture 

the high value species as a target for the continuous of aquaculture sector. The 

demand for high value species either in marine or freshwater is keep on increasing as 

the Malaysian economy has improves and people's standard living also increased 

(Senoo et al, 1997). 

Since 1997, freshwater fishes has contributed the second highest of 

aquaculture production after the molluscs production. Major freshwater species 

cultured are carps, tilapia and catfishes (FAO, 2006). In order to enhance the 

production of aquaculture, it has led to the search of new species of promising 

candidates. Among the potential species, marble goby, Oxyeleotris marmoratus has 

been chosen and become one of the most attractive candidates for diversification of 

aquaculture (Senoo et al., 1994a; Amornsakun et al., 2002; luong et al., 2005). 

1.2 Target species 

The largest member of the Goby family is marble goby, Oxyeleotris marmorata 

(Smith, 1945). Marble goby (Photo 1.1) is also known as 'ikan ketutu' or 'ikan hantu' 

and 'soon hock' in malay and chinese respectively and it is also commonly known as 

'sand goby' (Senoo et al, 1994a). Marble goby is a carnivorous fish that can be 

found in Southeast Asia, Taiwan and China that lives in freshwater as well as in 

brackish water system as it is one of the euryhaline species. In Malaysia, this fish had 

attracted the attention of aquaculturist to produce seedling for aquaculture 

production since in the early of 1980's (Tan and lam, 1973; Tavarutmaneegul and 

lin, 1988; Cheah et aI., 1994). 
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Photo 1.1 Marble goby, Oxyeleotris marmoratus 

Marble goby has been known to be high value freshwater fish species in few 

Southeast Asia countries such as Thailand, Singapore, Indonesia (Mohsin et al., 1983; 

Cheah et al., 1994; Amornsakun et al., 2003; Luong et al., 2005). Marble goby also is 

one of the popular food fish with high demand in market where the price can reach 

up to RM49/kg as reported in Department of Fisheries Malaysia (2008). It is also a 

tasty fish with excellent meat texture and has lucrative market in the Asia region. 

1.3 Problem statement 

Nowadays, marble goby is one of the economically important freshwater fish with 

high in demand. However, the demand of this fish is still largely depending on the 

wild population. This is because of the commercialization of this fish is not widely 

established. This is due to the constraint in a controlled breeding which lead to the 

low mass seed production. The inadequate seed supply of marble goby is cause by 

the high mortality especially during the larval stage (Senoo et al., 2004). 

As an approach towards the problem statement above, various abiotic 

variables or environmental factor can influences the survival and growth of the 

marble goby larvae. There are salinity, temperature, stocking densities, water quality, 

photoperiod and light intensity. Among that, light intensity has been shown to be an 

important ecological factor for fish, where it is said to influence the development 
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from eggs to sexually mature adult (Saunders et al., 1989), which by means it affects 

all life-stages of fish. 

Either intentionally or unintentionally, light intensity can be easily manipulated, 

through the selection of light source, distance of light source from water surface, 

depth of the tank and also tank colour (Naas et at. 1996). Furthermore, manipulation 

of light intensity has been shown to influence growth, survival or feeding success of 

many larval (Britz and Pienaar, 1992). Light intensity helps in affecting of the prey 

contrast as well as modulates the larval food searching activity (Batty, 1987). 

Most of the teleost fish are visual feeder. They were using sight as the main 

sense to locate the prey. Therefore, sensory organ development especially eyes 

become an important parameter for the larval feeding performance. In the presence 

of light, it will helps in improving the success of the foraging activity of the fish. 

However, excessive bright light may be detrimental to the larval growth and survival 

(Dey and Damkaer, 1990) as well as unsuitable light condition will give stress 

response to larvae and affects its development and survival. The problem statement 

of this study is attributed by understanding the importance of light intensity to 

enhance larval survival and the absence of in-depth insight information on its 

requirement to marble goby larvae. 

1.4 Hypothesis 

Optimal threshold light intensity is crucial for normal larval growth and development. 

Thus, the hypothesis is rearing larvae under optimum light intensity will improve the 

growth and survival. 

1.S Objectives 
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The objective for this study is to determine the effects of light intensity on growth 

and survival of marble goby larvae as well as determined the optimum light intensity 

of marble goby larvae. This study has significantly important for the continuous and 

stable production of marble goby as the larval rearing technique can be improved. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Marble goby, Oxyeleotris marmoratus 

Marble goby is mainly distributed in Southeast Asia region such as in Thailand, 

Cambodia, Vietnam, Singapore, Indonesia, Philippines and Fiji (Inger and Chin, 1962; 

Mohsin and Ambak, 1983; Cheah et al. 1994; Senoo et al. 1994a). Marble goby 

prefer spending most of the time in buried in a habitat that are less disturbance at 

bottom of quest streams, canals, swamps, or reservoirs that was covered within 

rocks, woody debris or vegetation area (Lim and Ng, 1990). 

Marble goby belongs to the class of Actinoperygii which is ray finned fishes 

with in order of Perciformes and under family of Eleotridae. The genus name of 

marble goby is Oxyeleotris and species name is marmorata or marmoratus (Mohsin 

and Ambak, 1983; Roberts, 1989; Inger and Chin, 2000; Ruzainah, 2008). Marble 

goby is also under suborder of gobiodei and being considered as huge number under 

the species classification because consists of more than 2000 species that belongs to 

the 270 genera (Akihito et al. 2000). The taxonomic classification of marble goby is 

summarized as below: 



Table 2.1 Taxonomic classification of marble goby 

Class Actinoperygii (ray finned fish) 

Order Perciformes (perch like fish) 

Family Eleotridae 

Genus Oxyeleotris 

Species marmoratus or marmorata 

The maximum body length and body weight of marble goby recorded were 

approximately 65cm and 2kg (Kottelat, 2001). Kottelat (2001) stated that marble 

goby has total dorsal spines of 7-7 with 1 anal spine. It also has 8 anal soft rays. 

Marble goby also have 60-65 predorsal scales without ocellus on caudal peduncle and 

has black fins with white spots. Besides that, Lim and Ng (1990) also stated that 

marble goby have two dorsal fins that are symmetrical in pattern. The caudal fin is 

rounded with separate pelvic fin. The pectoral fin is outstretched and has body 

torpedo-like shape with snake-like head. In addition, marble goby has pair of small 

protruding eyes on its head to attack its prey (Kelvin and Peter, 2002). 

2.2 Breeding of Marble goby 

Marble goby is a multiple spawner and are able to spawn throughout the year 

under suitable and good condition. The peak spawning activity of marble goby 

usually occur during May and June (Tavarutmaneegul and Lin, 1988). Through 

natural or artificial spawning, marble goby can bred either in freshwater or brackish 

water (Masaya et aI., 2006). For artificial seed production, the availability of a good 

and healthy broodfish is a pre-requisite to the successful breeding. Meanwhile, fish 

can spawn naturally if in under a good condition. 

According to Senoo et al. (1994b), broodfish should be reared separately in 

ponds or tanks for planning of egg collection in seed production. Nowadays, fish 

breeding programmed are induced by using hormone and become commonly 

practiced in aquaculture among the farmers. Human Chorionic Gonadotrophin (HCG) 
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hormone has often been used successfully in any fish breeding. Senoo et al. (1993) 

was the first success of induced spawning and technical improvement has been done 

and achieved since then. 

Natural spawning of marble goby can be done either with or without hormone 

treatment. With hormone treatment, marble goby are successfully spawned. The 

fertilized eggs usually can be collected from broodfish that range from 155-255g in 

body weight (Tan and Lam, 1973; Tavarutmaneegul and Lin, 1988; Cheah et al., 

1991; Senoo et al., 1994a). Small sized female that range about 100-150g in body 

weight also can obtained a good quality of eggs (Senoo et aI., 1993b). 

Under artificial seed production which is stripping method, the sperm are 

collected by using a sperm collector. When the female is ready to strip out, eggs will 

be mixed with sperm and fertilized in a bowl (Senoo et al, 1992). Senoo et al. 

(1994c) has successfully produced 1500 eggs with 255g body weight of female using 

stripping method. However, the male has to be killed in order to obtain the valuable 

sperm. There are not many studies on the artificial seed production as it needs more 

handling and high skill and technique for eggs and sperm collection (Senoo et al., 

1994a). 

2.3 Egg Hatching 

The fertilized eggs that attached to the substrate are known as in agrippa 

shape (Senoo et aI., 1994c). According to Senoo et al. (1994b), there are not many 

developmental different in eye pigmentation or yolk sac absorption between 

unhatched embryos and hatched larvae. High hatching ratio with high survival can be 

achieved if the eggs hat<;:hed during its time (Senoo et al, 1994c). Tan and. Lam 

(1973) also stated that earlier hatched larvae usually are less developed and have 

low survival than those hatching later. This is because they could not swim and died 

(Senoo et aI., 1994c). 
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By pushing its tail against the side of egg membrane, the larvae broke free 

from the eggs during hatching. The tails will pushes through the opening once the 

suture has been made. Then, by trashing movement of the tails, the larvae freed 

itself from the egg which was anchored down by its polar threads. Larvae that are 

unable to free themselves completely from the egg membrane will swam around in 

the meantime with the egg membrane still covering the head and trunk like massive 

hood and eventually died within 1-2 hours (Tan and Lam, 1973). 

2.4 Larval Development 

In newly hatched larvae at 49 hours after fertilization (h AF), the eyes are still 

not pigmented as well as the mouth and anus were not yet formed. While newly 

hatched larvae at 2-3 days after fertilization (d AF) will lie on the tank bottom and 

gradually exhibited the swim-up and sink-down behavior. The newly hatched larvae 

at 3 d AF already formed the pectoral fins and the mouth was opened. On 4 d AF, 

the eyes were deeply pigmented and the lower jaw and intestinal tract began to 

move. During this time, food supply is essential to the larvae as it's indicate the time 

for first feeding of the larvae (Senoo et aI., 1994c). 

The inability of the fragile larvae to consume enough live organisms in early 

stages has caused deformation in juvenile stage with extremely low survival rate. 

This morphological deformation is due to poor conditions of broodfish or as a result 

of artificial spawning that would be disadvantageous as it resulted in poor growth 

and survival (Senoo et aI., 1994b). Therefore, food supply is important to increase 

growth and survival. There are differences in sequential food in early stages. For 

early larval stage, they usually feed on Brachionus sp., Artemia, moina as initial diet. 
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2.5 Marble goby as Potential Candidate for Aquaculture Programme 

Marble goby become one of the best candidates for a systematic aquaculture 

programme is due to its highly prized and demand of food fish in Malaysia and also in 

Southeast Asia region. Year 2000 has recorded the production of 277 tons of marble 

goby by a combination of aquaculture industries of Malaysia, Singapore and Thailand. 

This quantity has already represented about 74% of the total global aquaculture of 

gobioid fishes. 

The demands of the marble goby are still depending on their natural habitats. 

This fish are lacking in its biological information except in a few reports that recorded 

on its culture (Tan and Lam, 1973; Cheah, 1994), rearing condition (Abol et al., 

2005), growth and feeding performance that cultured in recirculating aquaculture 

systems and also effects of the different diets on growth and survival rate at the 

larval stage (Um et aI., 2000). A study has been conducted in the Truong Dang Cove 

of Tri An Reservoir, Vietnam that demonstrated the cove culture of marble goby was 

a prominent prospect ecologically, technologically and also economically (Luong et al., 

2005). 

2.6 Light Intensity 

A widespread consensus exists that the magnitude of recruitment in fishes is 

determined during the egg and larval period and hence various environmental factors 

has been studied in respect to their effects on growth and survival (Heath, 1992; 

Legget and DeBlois, 1994). In the culturing of most teleost fish, the larval rearing is 

in the primary bottleneck. In order to optimize the success of culturing of the 

particular species, the speCific requirement of the species is needed and important to 

be determined. Once the basic physical condition in larval environment has been 

established, they can be incorporated into the design of species-specific larval rearing 

system and husbandry approaches. 
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